. Both kinds, eccrine sweat gland (e-gland) and apocrine sweat gland (a-gland) were differentiated from each other by the differences in the distributions of glycogen, in those of SH groups, in those of RNA, in those of protein and in those of enzymes, namely alkaline and acid phosphatase, non-specific esterases, succinic dehydrogenase, phosphorylase and chondrosulfatase.
In this paper the authors have studied the enzymatic activities of alkaline phosphatase, adenosine triphosphatase (ATPase) and 5-nucleotidase to look for the difference between the e-gland and the a-gland, and between the clear cell (the basal cell) and the dark cell (the superficial cell) in the e-gland.
Materials and Methods
The materials used are pieces of the skin from human axilla. The tissues were fixed with cold acetone, embedded in paraffin and cut in sections of 5,u in thickness.
Go m o r is revised method for the alkaline phosphatase (1952) , the Takeuchi and 0 h k a w ar a's method (1952) for the ATPase and the M c M a n u s, Lupton and H a r de n's method (1952) for the 5-nucleotidase were employed as staining procedures.
As control in each reaction, negative results were examined by applying the solutions without the substrates ; i. e. sodium glycerophosphate, adenosine triphosphate and adenosine monophosphate. Observations 1. Alkaline phosphatase (Fig. 1, 2 , 3, 4 and 5).
The sites of enzymatic activities indicate black coloration. The enzymatic activities of the e-gland are stronger than those of the a-glands (Fig. 1). i) The secretory portion of the e-gland (Fig. 1) .
The strongest enzymatic activities are observed in the cytoplasm of the clear cell, the myoepithelial cell and along the basement membrane (Fig. 1) . Especially, intensely positive reaction is seen in the intercellular canaliculi of the clear cells. The dark cells are less strongly stained than the clear cells. Both kinds of the glandular cells have unreactive nuclei. ii) The secretory portion of the a-gland (Fig. 2, 3 and 4) .
The myoepithelial cell and the basement membrane have strong enzymatic activity, while the glandular cells have weak enzymatic activities ( Fig. 2 and 3) . Also the cytoplasm of the glandular cells is more strongly stained in the supranuclear .area than in the infranuclear regions (Fig. 3) . The nuclei of the a-glands are negative to the alkaline phosphatase reaction.
iii) The excretory ducts (Fig. 5) .
The excretory ducts are faintly stained. There are no difference of the enzymatic activities between the internal and the external cell layer.
2. Adenosine triphoshatase (Fig. 6, 7, 8 and 9 ).
The sites of the enzymatic activities indicate black coloration.
The enzymatic activities are stronger in e-glands than in a-glands ( Fig. 6 and 7 ).
i) The secretory portion of the e-glands (Fig. 6) .
The most intensely stained sites are the dark cells, the myoepithelial cells and the basement membrane (Fig. 6) . The cytoplasm of the dark cell is diffusely stained, but the cytoplasm of the clear cell is merely stained in the surrounding region of the nucleus. The nuclei of both kinds of the glandular cells, especially the nuclear membranes are strongly positive to ATPase reaction.
ii) The secretory portion of the a-glands (Fig. 7) .
The sites which are intensely stained are the apical cytoplasm and the nucleus of the gland cell, the myoepithelial cells and the basement membrane (Fig. 7) . Therefore, the supranuclear region show a stronger stainability than the infranuclear region. Especially, the enzymatic activities in the myoepithelial cells are recognized as numerous black-lines.
iii) The excretory ducts ( Fig. 8 and 9 ).
The excretory ducts of both kinds of the sweat glands are positive to the ATPase reaction ( Fig. 8 and 9 ). There are no differences of the enzymatic activities between the internal and the external cell layers. Generally, the stronger stainabilities exist in the nuclear membrane.
3. 5-nucleotidase (Fig. 10, 11 and 12) .
The enzymatic activities are more intensive in the e-gland than in the a-gland ( Fig. 10 and 11 ). i) The secretory portion of the e-gland (Fig. 10) .
The cytoplasm of the clear cell is not completely stained. On the contrary, the cytoplasm of the dark cell is diffusely stained (Fig. 10) . Moreover, the nuclei of both kinds of the glandular cells show strong enzymatic activities.
There are strong stainabilities both in the myoepithelial cells and in the basement membrane ( Fig. 10) .
ii) The secretory portion of the a-gland (Fig. 11) .
The strongest stainability was found in the nuclei of the gland cells, the myoepithelial cells and the basement membrane. The cytoplasm of the gland cell is diffusely stained.
There are no differences of the enzymatic activities between the supranuclear and the infranuclear regions of the glandular cytoplasm. iii) The excretory ducts (Fig. 12 ).
The cytoplasm of the internal cell is moderately stained , but the cytoplasm of the external cell is unstained.
The nuclei of both kinds of cells are intensely stained (Fig. 12 ).
Discussion
Sc hie f f e r deck e r (1922) divided the sweat glands into the e-gland and the a-gland in respect to the difference in the secretion modus, in the development of the sweat gland and in the distribution of the body. Moreover, I t o (1944) showed that the e-glandular cells consisted of two kinds of cells which were differentiated from each other by the difference of the distribution pattern of mitochondria, the form of the Golgi apparatus, the number of the secretory granules, and by the existence of the intercellular canaliculus.
On the other hand, histochemically, the chemical differences between the e-gland and the a-gland, and between the clear cell and the dark cell in the e-gland were demonstrated. According to the report of Y a s u i (1960), the distribution of the alkaline phosphatase is found both in the dark cell and in the clear cell from the new born child to the child of 6 years of age.
In addition, it is said, that after the age of 8 years the alkaline phosphatase activity of the clear cell is stronger than that of the dark cell, and the distribution of this enzyme at the age of 15 years resembles that in the adult.
Moreover, according to Y as u is report, the alkaline phosphatase activities can not be found in the a-gland till the age of 6 years, and at the age of 8 years it is the first time that the weakest activities can be found.
The distribution of the alkaline phosphatase in the sweat gland is variable in the variation of age. According to the report of K o s h i k a w a (1958), the alkaline phosphatase activity in the e-gland of the lower abdomen of a woman is stronger in the clear cell, than in the dark cell. Kawakami In addition, the nuclei in glands are unstained by means of the G o m o r is azo dye method.
Generally speaking, the alkaline phosphatases are unlikely to be found in the nuclei.
Loh m a n n (1934) and S z en t- According to To gar is report, the ATPase activity in the muscle appears exclusively in the sarcoplasm rather than in the myofibrils.
Also it is said that the localization of the ATPase is in complete accordance with the site of mitochondria. According to the reports of E s s n e r et No v i k o f f (1958), the localization of the ATPase is in the plasma membrane of the liver cell, and that of the 5-nucleotidase is in complete accordance with the site of the nucleus of the leukocyte.
According to the reports of the groups of the Harvard University, Dempsey and his cooperators, the distributions of the enzymes are variable in employing such substances as the substrates, like glycerphasphate, glucose-l-phosphate, adenyl acid in yeast, hexose diphosphate, ribonuclic acid and lecithin etc.
And it is said that each substrate has an enzyme of itself (cited from L i s o n, 1954). According to the studies on the various organs of rabbits by Takeuchi and 0 h k a w a r a (1952 and 1953), the three kinds of the ATPase, the 5-nucleotidase and the alkaline phosphatase appear in a different distribution pattern from one another.
Also the results we have investigated indicate that the three kinds of the alkaline phosphatase, the 5-nucliotidase and the ATPase are of different distributions from one another. Explanations of Figures   Fig. 1 . The secretory portion of the e-gland (alkaline phosphatase reaction). Fig. 2 . The secretory portion of the a-gland (alkaline phosphatase reaction). Fig. 3 . The same as above. Fig. 4 . The same as above. Fig. 5 . The excretory duct and secretory portion of the e-gland (alkaline phosphatase reaction). Fig. 6 . The secretory portion of the e-gland (ATPase reaction). Fig. 7 . The secretory portion of the a-gland (ATPase reaction). Fig. 8 . The excretory duct (ATPase reaction). Fig. 9 . The excretory duct (the control of the ATPase reaction). Fig. 10 . The secretory portion of the e-gland (5-nucleotidasa reaction). Fig. 11 . The secretory portion of the a-gland (5-nucleotidas3 reaction). 
